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*»J W =K 



R,0 




R t ^-p-D-Glu 

R 2 ^-p-D-Glu 4 -6-D-Glu 2 -6-D-Xyl 
-|. |, 
a-L-Rha p-D-Xyl ; 

-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

I 2 

p-D-Gal 

R 3 ^H; 0 
R'^O^ H 

lb R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

I 2 

P-D-Gal 

R 3 =0 
R"=H 



i 



3. mmmm& i m&wm&m&, ^m^mmmm^M:^ 

2a R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -(3-D-Xyl 

I 2 

p-D-Gal 

R 3 =H 
R'=CH 3 

2b R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

1 2 

p-D-Gal 

R 3 =H 
R'=H 

3a R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 2 -p-D-Xyl 

I 2 I 3 

a-L-Rha p-D-Xyl 

R 3 =H 
R=CH 3 

3b R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 2 -p-D-Xyl 

I 2 I 3 

a-L-Rha p-D-Xyl 

R 3 =H 



7. —mta±m&tti&m&i&mi\&jT&, 

a. &MW±^mnm7kMBm%i=.&, &m, umnm h 2 o mm=%<, 

b. ±m7kmm 5-io°ci&m 10-15 /w, stm-, 
mm.mm#, nm eo%-7o%z,mm^m.^^mx 

e. ±&mnmmmi)nAzm,5-io°cMiw 10-15 

f. nmm&mm, mmt®, 

M g tPBffi&tfttifoZ) 85%-65% : 15%-35%o 

11. -^i^^^^^^^mss^ti^m^o 



BJ§ =¥i 



fi^^(Tribulus terrestris L.)^it^4 ( Zygophyllaceae ) tt^o 1^15^ 

Mi. <^:#:|?iff>: «FM, ^#F*, ft&fift?. ftHitm^ titt; 

assise. <^{gi^> : m$fmm. f am, jff. 

a 

no o 

e g fr^^i 3 W5ic«»fe— >hxt»jr^« jfiLtf&ffisAftfttt. 

ft. 
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^mUGVa, &*&Bttm&&ifr&foMm*l Hecogenin (^bT^te) St 
Ttm Tigogenin (JI^TC) ^TCfiW 5 ^WL 6 ^ftRfc^ffco XWIi% 

JJIfifctt/fl. fc«fc-MU§JB 60HZ.»«5JKBPRr, i^lSI^f 

ift* 24-26 *4K ^#Bfe*»#J» lb, Uttff^lfcttfiW. 

2a, 2b, 3a, 3b. 

IwJ^-fenr^ffi MCI Gel ft, 5feffi H 2 0 ifeflfc, ??jf H 2 0: ZiM*i£%Jft, 100ml 

m&frn, m thl s«a, nfrmmfgft 

JEttfflfc&mVr, $ra*BI*Jltir, »lb, 2a, 2b, 3a, 3b . 



—pmikm, mr-^^7Xii^ 5 5— io°c^s 12 ^m, xtm, mmm 
a 1400 im, mmm&m, mmm&$t, mm$tftm%j3c&%±, 

mmmm^wtZsm, mm&mmttm. 1.37-1.40 zm, mmmn 
mfBrnzsm, &n^mm s-iovmm 12 ^m, fr&±mm, u& 

mm&, mm^M mm = 1:10. umwyu, mjsmm^m^^mi 



&m±& : &%cf&iftnmx."£ffin&}f ic &, 620m g aa Fuji geimwmm 

ftmm&Sl. ODSG 3l)tt. JB¥#:*K=6:4$jfejfc, ^— ^#50ml, W 24-26 

a^^w ib, saffA^ajRttJsw 1 (t^i^iri 

J^ttJItfMllfc 100-200 g) ffifttf: ¥^:7X=7:3:0.5 tffcflft, ffiUfc^H* 
la, 2a, 2b, 3a, 3b, ±&m&J&i&&ft&*tfyJE#&&te&mVx. 
+«ttto«C. #*WM6>Nft£J&i£ifc^ f m JL-saponin. la. 




R x ^j-p-D-Glu 

R 2 ^-p-D-Glu 4 -p-D-Glu 2 -p-D-Xyl 

I 2 I 3 
a -L-Rha p-D-Xyl 

-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

| 2 

p-D-Gal 

R 3 3/H; 0 
R'^CH 3 > H 

la R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

1 2 

p-D-Gal 




R 3 =0 
R'= CH 3 
lb R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

I 2 

P-D-Gal 

R 3 =0 
R'=H 

2a R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

I 2 

p-D-Gal 

R 3 =H 
R'=CH 3 

2b R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 3 -p-D-Xyl 

I 2 

P-D-Gal 

R 3 =H 
R'=H 

3a R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 2 -p-D-Xyl 

I 2 I 3 

a-L-Rha p-D-Xyl 

R 3 =H 
R'=CH 3 

3b R^-p-D-Glu 

R 2 =-p-D-Glu 4 -p-D-Glu 2 -p-D-Xyl 

| 2 | 3 

a -L-Rha p-D- Xyl 

R 3 -H 
R'=H 

JE^ 1-3 : H NMR jfP 13 C NMR 

^ 1-3 0U NMR 7. 190, l3 C NMR 123. 55) 
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m. 1 RfcfM^Ufi JL-saponin la R lb 



NO. VCj 


»C{6) 




la 


lb 


la 


lb 


1 


36. 54 


36. 53 






2 


29. 65 


29. 64 






3 


77. 48 


77, 47 






4 


34.64 


34.61 






5 


44. 40 


44. 38 






6 


28. 52 


28.50 






7 


31.61 


31.61 






8 


34. 22 


34,21 






9 


55. 47 


55. 45 






10 


36. 18 


36. 16 






11 


37. 85 


37. 88 






12 


212. 75 


212. 84 






13 


55. 75 


55. 72 






14 


55. 63 


55. 62 






15 


31.29 


31.61 






16 


79. 82 


79. 57 1 






17 


55. 47 


54, 98 


2. 65<dd, J=8. 2, 6. 3) 


2. 87 (dd. J^8. 3, 6. 7> 


18 


15. 95 


16. 13 


1.02 


1. 10 


19 


11. 61 


11.60 


0.62 


0. 63 


20 


41.03 


41. 14 






21 


14.94 


15. 13 


1.38<J=6. 8) 


1.53 0=6. 7) 


22 


112.65 


110. 65 







-OCH, 


47. 29 




3.23 




23 


30.64 


37.01 






24 


28. 11 


28, 29 






25 


34. 11 


34. 14 






26 


75. 10 


75. 09 






27 


17. 04 


17. 33 


0.96 (J=6. 6) 


0.96(J=6. 6) 


Sugar- 1 ( 0 -D-galactose) 










1 


105. 23 


105. 22 


5. 44 0=7. 7) 


5. 45(J=7. 7) 


2 


73. 69 


73. 69 






3 


73. 94 


73,89 






4 


70. 32 


70.34 






5 


77.24 


77. 25 






6 


60, 47 


60. 42 






Sugar-2( 0 -D-glucose) 










1 


105. 46 


105. 47 


5. 14 0=7. 8) 


5. 16(J=7. 9) 


2 


81.01 


81.01 






3 


85. 54 


85.69 






4 


70. 53 


70. 52 






5 


77. 29 


77. 25 






6 


62. 99 


62.98 






Sugar-3(0-D-xylose) 










1 


104. 73 


104. 72 


5.010=7. 0) 


5. 05 0=7. 0) 


2 


74. 99 


74. 49 






3 


78. 41 


78. 37 






4 


70. 65 


70. 62 






5 


67. 17 


67. 16 






Sugar- 4 ( 0 -D-glucose) 










I 


102. 24 


102. 20 


4.860=7. 6) 


4. 87 0=7. 6) 


2 


72. 99 


72.96 






3 


75. 67 


75.70 






4 


79, 53 


79.50 






5 


75. 32 


75. 32 






6 


62. 45 


62.51 






Sugar-5 ( 0 -D-glucose) 










1 


104. 89 


104. 84 


4.81<J=7. 8) 


4. 79 0=7. 7) 


2 


75. 13 


75. 17 






3 


78. 55 


78.51 






4 


71.68 


71.62 






5 


78. 34 


78. 33 






6 


62. 82 


62. 74 
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312 i^^-^S^ JL-saponin 2a R 2b ^SfigjgtSg 



NO. \.C^ 


13 C(6) 


41(6) 


2a 


2b 


2a 


2b 1 


1 


37.08 


37. 15 






2 


29. 87 


29. 93 






3 


77.60 


77. 64 






4 


34.81 


3483 






5 


44. 64 


44.64 






6 


28. 84 


28. 89 






7 


32. 32 


32. 38 






8 


35. 13 


35. 17 






9 


54, 39 


54. 37 






10 


35. 72 


35. 75 






11 


21. 12 


21.23 






12 


39. 92 


40. 15 






13 


41.02 


41.06 






14 


56. 27 I 


56.31 






15 


31.99 1 


32. 33 






16 


81. 24 


81,08 






17 


64. 24 


63,88 






18 


16. 36 


16. 70 


0. 75 


0. 82 


19 


12. 20 


12. 25 


0.60 


0. 58 


20 


40.41 


40. 62 






21 


16. 20 


16.45 


1. 15(J=6. 6) 


1.29(J=6.6) 


22 


112. 53 


1 10. 62 






-0CH, 


47.20 




3. 23 




23 


30. 72 


37. 15 






24 


28. 11 


28, 34 






25 


34.09 


34. 22 






26 


75. 03 


75. 13 






27 


17.01 


17. 43 


0. 96(J=6. 6) 


0. 93(J=6. 6) 


Sugar- 1 ( P -D-ga lactose) 










1 


105. 1 1 


105. 29 


5. 41 (>7, 8) 


5. 43 (>7. 6) 


2 


73.59 


73. 72 






3 


73.94 


73. 92 






4 


70. 19 


70. 26 






5 


77. li 


77,26 






6 


60. 43 


60. 50 






Sugar-2 ( 0 -D-glucose) 










1 


105. 34 


105. 51 


5. U(J=8. 4) 


5. 14<J=7. 7) 


2 


81.92 


81.08 






3 


85. 67 


85. 43 






4 


70. 46 


70.56 






5 


77.39 


77.49 






6 


62. 93 


63, 03 






Sugar-3 ( £ -D-xy lose) 










1 


104. 68 


104. 72 


5. 01 0=7. 8> 


5. 05(J=6. 9) 


2 


74. 83 


74.90 






3 


78. 26 b 


78. 34 c 






4 


70. 59 


70. 67 






5 


67. 10 


67. 17 






Sugar-4( 0 -D-glucose) 










1 


102. 24 


102. 28 


4.8507. 2> 


4. 88(J=7. 7) 


2 


72. 99 


73. 04 






3 


75. 23 


75. 32 d 






4 


79.54 


79. 57 






5 


75.36 


75. 66" 






6 


62. 28 


62. 34 






Sugar-5 ( fJ -D-glucose) 










1 


104. 79 


104. 85 


4.78<J=7. 8) 


4. 77 (>7. 7) 


2 


75. 11 


75, 26 






3 


78. 45 


78. 52 






4 


71.63 


71.60 






5 


78, 30" 


78. 42 c 






6 


62.77 


62, 72 
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*3 JL-saponin 3a & 3b MflS&Jg 



No. (c) 


I3 C( 


«) 


^{6) 


3a 


3b 


3a 


3b 


1 


37.24 


37. 22 






2 


29. 94 


29.91 






3 


77. 01 


76.91 






4 


34.21 


34. 32 






5 


44. 67 


44.60 






6 


28.98 


28. 95 






7 


32. 42 


32. 43 






8 


35. 24 


35. 22 






9 


54. 43 


54. 40 






10 


35.92 


35. 89 






11 


21.21 


21.25 






12 


40.00 


40, 17 






13 


41. 11 


41.07 






14 


55. 36 


56. 35 






15 


32. 11 


32. 43 






16 


81.33 


81. 10 






17 


64.35 


63. 97 






18 


16, 49 


16. 70 


0. 76 


0.84 


19 


12.41 


12. 40 


0. 82 


0. 84 


20 


40.51 


40.67 






21 


16. 32 


16. 47 


L 17(J=69) 


1.320=6. 5) 


22 


112.61 


110.58 






-0CH3 


47. 27 




3. 24 




23 


30.83 


37. 22 






24 


28. 20 


28. 37 






25 


34.21 


34. 27 






26 


75. 20 


75.28 






27 


17. 15 


17.47 


0. 97 (J=6. 5) 


0. 960=6. 4) 


Sugar-4 ( 0 -D-galactose) 










1 


100. 15 


100.09 


4.84{J=7.7) 


4-830=8. 0) 


2 


76.64 


76.51 






3 


76.64 


76.66 






4 


81.33 


81.30 






5 


75. 80 


75. 83 






6 


60.42 


60. 40 






Sugar-2 ( P -D-glucose) 










1 


105. 34 


105. 33 


4. 99 0=7. 8) 


4.99 0=8.0) 


2 


81.49 


81.53 






3 


87.61 


87.55 






4 


70. 43 


70.41 






5 


77. 77 


77. 77 






6 


62.91 


62.90 






Sugar-l ( P -D~xylose) 










I 


105.01 


104.96 


5. 24 0=7.7) 


5. 25 0=7.6) 


2 


75.09 


75.08 






3 


78. 75 


78. 76 






4 


70. 72 


70.71 






5 


67. 67 


67. 34 






Sugar-3 ( P -D-xy lose) 










I 


105,83 


105.86 


5.410=7.6) 


5.42 0=7.7) 


2 


75.09 


75.08 






3 


79.08 


79.11 






4 


70.88 


70.88 






5 


67. 34 


67. 70 






Sugar-5 ( a -D-rhaninose) 










1 


102.00 


101.98 


6. 19 


6.20 


2 


72. 45 


72. 46 






3 


72. 72 i 


72- 70 






4 


74.00 I 


73.97 






5 


69. 35 


69. 36 






6 


18.46 


18. 46 


1.700=6.1) 


1.700=5. 8) 


Sugar- 6( 3 -D-glucose) 












105. 01 


105.03 


4.840=7. 7) 


4. 81 0=7. 8) 


2 


75. 20 


75. 20 






3 


78.64 


78. 62 






4 


71.76 


71.65 






5 


78. 53 


78. 53 






6 


62. 91 


62. 79 







m 1-3 4 J £&$g*^fl!tl&4^# CH' NMR 7. 190, X3 C MNR 123. 55 
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tom&mik&W, &<PH^&}m®Lf&frm7kffife%J Hecogenin 
Tigogenin StTClfl^ 5 ^«5c 6 ^ffj^-^fto 

ir^ftm* &mm^mm.ftum. 2.5-20mg/kg mxummm^m^^^ 
^xu±mm^nm^mm±, &mm 2.5-iomg/kg um, mnmtmt 

JSife^ (5mg/kg Pj§&) flJ^J®^® (25. 50mg/kg Pfl&) t£&, 

^^^^j^^m^, e^^tf 2.5-iomg/kg nm, nxmrnttft 

fcmm^m®m&^&<£&mw, sumwam io-40mg/k g 
M&mmmmw&MftfTikg;* smmouMt ldh tt<t^ 

10-40mg/kg Pl^S^^^^^|^^^i,^mttJfcW0JS&<jTO^» ^ 

5000mg/kg, #Jfti^lt«H4 187.73mg/kg, Utt 204.41mg/kg, *t*IW > M£#J 
^M^ttM3iJ. Beagle ^JiftlfT 90 ^HteSW^taift. flT##* 



fimmmw, Beagie mom&mm^m^mm^Kmm, -mffxmm* 
*mmwL^mmftmif2kMW&£* 14 maim^m 15 m^m^itm 
mmm 1 

3Sffcfc*&», ira 12 loocftft 2 <hHt, sscttwr**/ s 

3>p 8 1-2 /hat, ttttHfr^tt. — &«taB*£#; &tii, 

(5-io°o 12/JMtt ( J&h&Jjp 8 ^2/jvN", ]Hr#R«f^~F — «■* 

ffl>. &"B, fflfctoili*, ^^5ia^?L*fli 1400 Mtt WJB 
(cm 3 )=2:l), K^*?L«li»»^^jgffl*^^«|itftA±, Wmm 60% 

-70%Z.WtifclttM3E*^SJSt*ih, iftiK 60%-70%Z.#$feJft$fc <*?LWJ» 

titZsm, jsm&immmm, \tm 1.37-1.40 m. s 95%zj§e, a 

JqiiiR#, JP^B. (5-10'C) #[g 10-15 /hHt, &BiftBl»i*$ft. 

b. mmLffei&T-mm* 2.2-2.5%. ^shim 95%z,m«k, 

mwmimto, an, m&mutfttm, m^mMti = ¥b?^ 85% 

-65% : 15% : 35%ttft%JK. ffiSjR»MJl#f*fe2tfiE*S, WBbS^J+^rit. 

^#*W*J*4W«feJ*p ^ffim^^j, tft^tt^F, 70'c^, 
P$M^M, «U]||j»|f. i± 80 B ffi, T«kiR#*ffl. W$c£&^#¥^ 0.5% o 
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971128 

arm-. ^t^tt^^5o% 

0.025. 0.5. 1.0$J2.0mg/mlM>§:y&o 

#t^h 9203033 
SM* 101.29% 

SB^iJ: JH l%IffM«I, 'KlMr** 0.5mg/ml ?IM 

■fl* 250-300 5£ 
5»4&-£#HiE: V^-ME^ 005 

isW; 'laM^alJxl^j^, £ &i£1r^tfc7j<, 25±2°Co 



Bffi<WM%i>b^., m^mMshm, 70mmH g h, m^m^^m 

mm^MM.m^.M.m^j 4o-45mmH g , rtjc eeg jf 

ifiUE^IE^, mm EEG ^fttfSJo 

%*MMWl%} 2.5. 5.0^ 10 m 20mg/kg, ^|R^7 lOml/kg, PJt£*fMI& 
^^S^7X lOml/kg, PBte^M^iSlliW 5mg/kg«, 

*£JHJ52Jllo 

^lfc7X^#«ftMJia%'Kt:^r03^ 977+134 #o S^PI^I^^J 
S£ 2.5-20mg/kg ^M^^WfBj^^WBJS^, »0*^fitl^Btra]^ 
T^aik7jc^fitl 1/2, %IWSt^, i^Wtlf (P<0.01) o 





IrUMCmg/kg) 








5ml/kg 


i 


977+134 




5.0 


8 


415 + 177*** 




2.5 


9 


604+137*** 




5.0 


8 


468+255*** 




10.0 


10 


379 + 112*** 




20.0 


6 


375 + 101*** 



p>o.o5, **p<o.o5, *** P <o.oi ^£a£fc7joatt;& 
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307-6^^:3=^ (±mmmwn£?*) 

itttwistar^H,, M 260-300 ^0 

WtttWistar^cR, #M 260-3 OOg, ^ 50 R, ffi$lftf& 5 M* 
ffl lWfoje^HUZiK 300mg/kg flMgJffft, ft Tamura ft3r^4M&^tit£r 

ffc^ 9 ^#^fMI». ^R*«^dft^«llftiaW 24 BrAQUtt. «E 

fi**^&ffi##SJ*ftfcl* (2.5mg/kg). +*J*(5mg^g)*IftlF!l* 
(10mg/kg)H^*lo #n a p*£n*iW^, lml/lOOg, PQttxtJHffinJH 

js^tt^m** 5mg^g, w'ttx^MfflpiRffiraflciRW^aa*. 30 # 
i&Mm&ttm<*tia.*ttEfr*&i>> u&tt&m ( P =o.o98>, rott*rj» 



(p=0.072)o xt^jg 24 />B*;fcRMfT*W4h WIRHtfiibW* 

<aa*ay*fflWM«# <p<o.oi)„ 



m 2 smm^&mfrtt^Big&xmMmm^mifX^&m 



mm 












lit 




24h 


S(g) 


(%) 




10 


9.6+0.5 


8.2±1.8 


0.742 ±0.01 6 


0.214 ±0.079 


28.8±10.6 




9 


9.7+0.5 


8.3 + 2.0 


0.739±0.013 


0.151 ±0.051 


20.5 ±6.8* 


i&mmm. 


10 


9.7+0.5 


8.1 ±2.0 


0.734±0.015 


0.1 52 ±0.063 


20.8 ±8.8* 




10 


9.6 + 0.5 


5.6+2.7** 


0.733±0.012 


0.099 ±0.063 


13.4±8.4*** 




9 


9.7 ±0.5 


6.7+2.6 


0.732+0.020 


0.105 ±0.053 


14.2±6.8*** 



*p<o. io, **p<o. 05, ***p<o. oi ^ffl&ttm&tiM 



971128 
10. 20^t3 40mg/ml MMiftL 

tern* ±«n^*+-biw«r 

ftfc-^; 851118 



99.6% 

em i m \%&mm%tmnwm, mm&m% 5mg/mi mm 

990402 

152.42±3.99mg, 15mg 

em i ffl mesimttittfttfB.. ejft*** ioomg/mi an**-, « 

lOmg/ml 

■jftEtt*«. 860901, »iijir4fcx«ifitrap^«. JB^aft* 
e^3.5%#«. 

flJ^-^H^^, 100mg/5ml, 990402, ±#mjfc»#&ilkWR& 

5%«^+0.9%ft4fclft&lt$&, 500ml *g&, #fc^ 9708272, ±j*-|fc«E 

ttftil§£i!9««!£. *^ 970421, ^*E^^Kimtt&MtfHfc. 

ffl0.1MpH7.4MIMM0.lMo 

%Mf&m.M (LDH) H&S&I^, flt-§- 980906, ±*4fc#tt*Kffft0f 

£f#$J 25 HH^, ftt 10.3 + 1.8kg, BI#t#;& 5 £. 
Mingograf-82SiAiI^Sia^, & Seimens-Elema ^^j*. 

sc-3 ^^Axnft^tn, ±n«rt r *«rar£j te . 



80-2 iwwwr^. 

{ftftl*^ 10mg/kg, 1ft, WMtfcb* 1:2:4, ffij£*lWW«iHW* 20 
5PP 40mg/kgo PPttX^JR— ^«te^Jffi^yfe¥. ^"J*^ 5 mg/kg; Wtt 
XsfRR^JB«faMF!l** 100 mg/kg, lU-^^it^ 10 mg/kg, ^»# n ° B tM 

jRMfflJB 3.5%J[j?iEtb^lft 35mg/kg f»&ltJ&@$, 'Rltf£n«XJCTWB 
^Jff (Curity®, fcfe 9.5mm, fcfflj*), ^AllWM, 30 WfrM 
m, H*BSWHs 1.5:1 i£*TAlP», ^U^fiMHf "SiEffi^ 15cmH 2 Oo Jft 

ffio ±n»jE4 t «p. <h^«m+'z:»*. ieasn 3cm £t^#&ni^#m 
* . 3$»=»f£i&«B. smut* 4. 5 atim^FN, fflr*«fe?FJ»jfi. 
jEtfbfette 2cm &?&#^|pj|^iy&, ^jg^o^st^wa. 

^&ltt*If. 8mm, N^ffiiBJE^^^lc I > IK Eimu&m 

aVR. aVL. aVF %Wz, ^Jg«iB*M 30 £<b«H, $|-£M#^#c 
Bt'6%ffl^^ 8mm/mv, ■ 'fr£M88%|li^#>& lmm/mv, iB 1:^51 25mm/so 
Harris PS^&JLfe: m^^^LIr 2 AUR#1I* iv flJ^-^H 5mg/kg, 

££tfLlttinA- 6 -taitfh &*LB&ii -ttfrifeiMLM 30 fi 1 ^- 
i m i/kg#^^i^#&, MttttJ»ffli«>|f3flsR i%ffiffif 



Mo frMTi&mjm 0.5, l.o, 1.5, 2 ffl 3 /hBtia^il^hM^S, .-|HH#^C? 
*KSTR*HffJMl (E-ST) ^'•St i S^W^2mvW^*^«C (N-ST). 

3 'hmztftzhw, i&mMiti<c>m, ffi&±>bmm, 

'frSWttJjifcs Ji*. IfcA 0.1%56*HIMM (N-bt) T37°C|ai& 
*»«e»iftfe 10 4W. IE#^IA^^BtMfe, 

MW^fcfc. ^JJ^LtlL&l&l^ 3 *ltf#3&#'b£jfiL 3ml, 3000rpm 15 

ldho wfomnwm&im 20 u 1, ^rnw^n ldh 20 

M. fEe«fll£3ftJ!|C20iil» mf5&*g1m&J&& 2.0ml, 371CJ»W 15 
J5jq#ik* 0.5ml, ffl^&^W, T^^it C «m«E^ffttiCS 500, 

ftlBlU^iSHIitttfiie (*±S) ^mr^^&<j^TM^M^- 

10 #&fr«n ST m&m (EST) Em#*. 
MMt&te&MAktoMBL (EST) TP$, <&3EJMFSlE# (P=o.088, t=3 /hftf); 

4 , ^J*ESTT(^^H^3/hBt^WM^# (P<0.05); «IM^.i.s 

<hHtB^JPlttJfiLSftTP*fi* (P<o.05), SH 3 <N##fll*M* (P<o.oi) ; a 

1.5 /.hHtlg, EST fTFPIWfi*^ (P<0.05), 3 /M^BI^KttX* 

iMtkiMtif (p<o.oi); mvkrtM<bmmmR&m 3 <Mttws* 
m# (p<o.o5), Twmm*&Mm+MmmMii&. mmtmfa., & \%mn 

ttlfctt&*!H. SW£ 20 M 40mg/kg nS^I$Xt^lSJftl$jL9l&a<l^ 



x^c^Mfcffl'&flattjfoUss (nst) m&m-. 

lOmg/kg QflR&HiB NST TP$, <S*M*^ (P=0.060, 3 <h 
H*)i 20mg/kg ffl 3 /jMtf NST ttRBIlttXMffittttTMYi SIM^ 

1.5 /hRt^ia«fcjiLisAA«)C<h (p<o.o5) ; rattx*M^tt#a&^ 
3t&mm& (p=o.o6o, T*mft^¥a»+*i«&. Mttxsrjwia^m 

ttlfc&XXffi, 20 M 400mg/kg □ flU&2$tB£*JMHfeb«Btt 
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fiM^j 122.88-300mg/kg, ffllftftl&ft 1:0.8 ^tti&fio 10kg # 

^|WJPIW14t^#o m Bliss ^if#LD 50 ^95%PrftPSo 

zto%&tt:%tmfflmm.£m 24 m 48 /Mtra.. 2-3 ^rt^tr, >Hw 

aiK*W*ft^Xt<h*W#*fl£#*tt LD 50 (95%^ 
PR) *t*tMfl , ftSiJ^#J?lc 187.73 (166.74-211.11) 5R1 204.41 (182.12-230.31) 
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